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To overcome the noise and uncertainty in BUS where x; € R” is the ith pixel in feature map X°, / =0, 1, 2. a;;, € R” and . . .
image, fuzzy logic is integrated into deep Bl € RP are two trainable parameters for membership function in the kth Table I Evaluation results on public BUS image dataset
neural network. Meanwhile, a novel context category. i}, € R represents the membership in the kth category. TPR FPR ToU DS AER
feature  is  calculated based on  the 3. Uncertainty representation U-Net 0.92 0.09 0.86 0.92 0.17
connectedness between each pixel and 1 c Deeplab 0.89 0.11 0.82 0.89 0.22
oty Pl Elony Hr ocEonil o ul=——x Z b Inud, ResNet50 0.92 0.08 0.86 0.92 0.16
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Methods and Dataset 4.  Uncertainty reduction PSPNet 0.93 0.09 0.86 0.92 0.16
The proposed network structure is shown in Fig. u = Up_sampling((Up_sampling(u?)@ul)Hu®) U-Net + 168 . - .65 .
1 (b). The U-shape network with VGG-16 (Fig. X =X®(1—w wavelet ' i i i i
1 (a)) is chosen as the base network. The u! = (u% ul, u?) is obtained by u. The flowchart of the proposed DSC 0.91 0.10 0.84 0.91 0.18
proposed pyramid fuzzy block and the direction ] / direction connectedness feature Proposed 0.93 0.07 0.87 0.93 0.15

Pixel-wise

mlglicsion extraction block is shown in Fig. 2.
Dataset: Conclusions
1. A multi-object BUS image The proposed method achieves the best overall performance in
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=z | i ’ s, CAtEgory pixel-wise ground truths: segmentation for BUS image compared with eight deep
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connectedness feature are added to the base
network.
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The proposed pyramid fuzzy block consists of
four parts:
1. Down-sampling

The input feature map X° € RMXNXD s dlomine cmeceiness £t Jayer, mammary layer, muscle learning-based approaches. Here, we just show the results in

. a M N, . layer, background, and tumor. using the public dataset. The proposed method achieves good

sampled twice to X' € Rz"2 and X € Comistcsin e results by 1) reducing uncertainty of feature maps using fuzzy
M N irecti ons . . . . . .

R+"+*?. M, N, and D represent the width, Figure. 2 Direction connectedness feature 2. A public dataset available at: logic in different resolutions; 2) applying a novel context feature

which can reflect breast horizontal layer structure.

length, number of channels of input feature map. extraction block. http://cvprip.cs.usu.edu/busbench/.
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